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GUIDANCE FOR INDUSTRY!

Evaluation of the Effects of Orally Inhaled and Intranasal
Corticostercids on Growth in Children

| This draft guidance, when finstized, will reprosent the Food and Drag Administration’s {FDIAs) surrent
hinking e this topic. It does not create or confer any rights for or on any peeson and doos not operate

| 1o bind FINA or the publiv. An aliernative approach may b used if such approach satisfies the
| requirernents of the applicable stutetes and regulations.

i INTRODUCTION

This docunient has been developed to provide gaidance in the design, conduct, and evalustion of
clinical studies to assess the effects of orally inhaled and intranssal corticosterolds on linear
growth, This guidance is intended fo provide recommendations for sponsors of orally inhaled and
intranass} cortivostervids on study design and sfficacy snd safety issues for (1) spproved drug
products whose treatmient effect on prepubescent growth has not been adequately characterized and
{2} potential new drug products that could be used in the treannent of allergic thinitis amd/or
asthma n children, This guidance does not address study designs for comparison of active
moisties or for e different products containing the same active moiety,

Recommendations provided in this gwidance are based on an in-depth review of issues raised by
pediatrie growth studies previously conductad with orally inhaled and intranasal corticesteroids.
The importance of these studies is reflected in the vbeervation that changes in growth velocity are
indicative of systemic vorticostersid effects, and many long-term adverse consequences of
systemiz activity cannot be readily measured. An estimate of the growth slfect of 3 drug, while
important by itself, should also be vonsidered an important sentinel of nnmensired systemic gifonts
that can thevefore provide sdditional safety information. ‘

1t should be aoted that the recomnendations for pediatric grovth stlies contained i this guidance
reflect normative growth data gathered from healthy children in s ULS. populatics. Sponsors
planming to conduct intemational studizs should take this into sonsideration and are strongly
erooutaged to contact DPADP for finther guidance prior to the inmitiation of such gials. Although
recommendaticns on patisnt selection, relevant inclusion/exclusion criteria, choioe of primary and
seonndary endpoints, statistics! analysis, and safety monitoring are not binding or mandatory for

“This guidanee s boen prepsced by the Division of Pulmonary and Allergy Deug Preduets {(PADD), the Division of
Metabohic 2nd Fodocrine Drug Produces (DMEDP), and the Division of Biomefries {181 in the Conter for Dirug
Fyataation and Borearch (CDER) o the Foud and Drug Adminismation.
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drag approval, sponsors are strongly encouraged to discuss details of study design snd specifie
issues relating to individual drog products with the review division before conducting clinical
trialy that estimate growth effects.

i BACKGROUNKD

New information regarding the potential adverse effects of inhaled and intranasal corticosternids
on growih rates in children has bevomw available in the past few years. Correspondingly, the
experience of both industry and FDA in the design, execntion, aud evaluation of growih studies in
children has been murkedly cubsnced, Studies recently submitted to the Agency have demonstrated
reduced growth velocities thet were statistically significant (in the range of approximataly 1
centimenter (sim) per vear) arsong active treattent groups exposed to inhaled or intranasal
corticosteroids as compared 1 control groups (placebo or noncorticosteroid asthma trestments
such as beta-agonists). Several different sctive corticosterold mpieties have desponstrated this
effort. The recommendations i this guidance are specifically applicable to intranasal and vrally
infaled corticosteroids; however, many of the recommendations can be extended to include
evaluation of possible growth effects with cther therapies for asthma and allergic rthigitis.

Because the cliniral relevance of fhe differences in prepubsscent growth velovities on final adult
height (38 cstimated by T-yvesr trials) is vet unknown, a ciiaically mean ingful difference of 1yewr
growth velocities between treatment groups is difficult to defing. Therefors, the growth study
recommmendations described in this document do not fit into the usnal famework of a superiotity,
inferiority, or equivalence study. Rather, the objective of these growth studiss ix to charscterize,
as well ss possible, the estiniate of the difference in prepubescent growih velovities between
treatment with an active moisty and  control group. The sampde size of the study shonld be based
on the desired precision (witth of 2 93% confidence interval) for the treatment effect,

Growth studies the Agency has previously reviewed have varied greatly in their designs, While
sonne studies have tended to focus on the question of potential differences in growth rates between
treatment regimens that represent how children are actually trested in clinical practice, this
approsch has led to the introduetion of vonfonmiers that hmited the interpretation of the studies’
resuls. Specifically, some studies allowed for one or more of the following practices: titrgtion of
corticasteraid dose, generous use of oral cortivosteroids as rescue medication, and nclusion of
oider children whe vould potentially enter the pubsrtal growth spurt during the inial, Messurement
error andl mivsing data further complicated the analyses and results. The study destgn
considerations suggested by this puidance are not intended 1o reproduce actual clinical pragtice.
Rather, this guidance outlines characteristics of study designs {hat can reduce the verigbility andfor
potential biss of the estimates of differsnces in growih velveity hetween treatment groups.

Sponsors of both intmnasal and inhaled corticosterond products that comtaln the same active moisty
may be able fo use pharmacokinetic data to bridge the growih findings associated with one
formulation o a second formulation. Further consultation with the review division is
recommended during the design of a brndging program.

HL  GENERAL STUDY DESIGN RECOMMENDATIONS POR GROWTH STUDIES

o
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The following are general recommendations on designing aroowth studies in children with asthma
andor allergic rhinitis. However, it is important to point out that there are differsnces with regard
to the comparator or control group sslected for the twa indieations. 1tis generalty acceptad that
placebo-sontrolled studies can be ethically performed for the insdication of allergic rhinitis. Thus,
for children with allergic rhinitis, a placebo control grovp is reconunended. For children with
mild, persistent asthuna, the control anm sheuld incinde clinically appropriate, noncorticosterond
raedication consistent with published guidelines in addition to the use of a deug product churnmy
(NTH pub no 97-4051, NAEPF Guidelines for the Diagnosis and Management of dsthma 1997}

&
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For both the orally inhialed and the intranasal corticosteroids, assesgment of growth effects
should be based on adeguate and well-controlled phase 3 or 4, douhle-blind, controlied,
paraliel group clinteal trials. There should bea single-blind {paticnt-hlinded} baseline
period to assess baseling growth velocity. There should also be a follow-up period
(preferably using a single-blind plavebo or nogenrticosteraid medication, as deseribed
above] to assess potential cateh-up growth, The duration of the baseline prriod should be
at least 16 weeks, the treanent period should be at least 48 weeks, and the follow-ap
period shoultd be at least 8 weeks. Use of stadiometer data from office visits prios to
randomization as haseline data in liew of the baseline period may, under some
circumstances, be appropriate. However, the spensor is encouraged to consult with the
reviewing division concerning the recommendation of ihis approach beeause of its
potential to introduce variability info bastline growth velocity estimates.

Measurements shonld be made using stadiometry and vecorded 1o the nearest tenth of g
centimeter. I the stadiometer has not been calibrated in the previvus 4 hours, it should be
calibrated trmmediately prior to messurement of patient height.

The study design should inenrporate practices that reduce Measurement Sryor. The
investigators or examiners should be frained i stadiometry and calibration procedures.
Tdeally, the same person should measuve the chilidren at every visit and should be blinded
to the patients’ status in the stady (Le., on-study, receiving double-blind treatient,
disvontinued, receiving vpen-label treatment),

The sprnsor should make every effort to obtaln growth measurements as planned,
irvespoctive of whether pationts discontinue the study medication. The measurenients made
after the date of discontinuation can be used in a sensithvity analysis. Although
discontinned patients can take other medications that affect growih, comtired measurenent
is wseful for azsessing the sensitivity of the analysex and results (ses Secondary Aunalvags
belowl,

The investigator, examiner, patient, caregiver, and study personnel should rewain masked
to the study teatment for patients whe discontinue because of worsening symploms, opless
unblinding is important for safety or treatment devisions.

Tar
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130 ® For purposes of grovwth studies, it iz not recommented to recruit children neay the time of
131 pubsrty because of the rapid increase in growth velocity that may oscur over 2 refatively
133 brief period { Tanner and Davies, 1985). Although information concerning growth

133 suppression during the pubertal growth spurt has clinseal selevance, the gouls of growth
134 studies are, in many respects, pharmacodynamic in nature. To detect a develeration in

135 growth velovity over the approximate 1-year course of these studies, it is imporant that the
136 expected growth velovity be relatively constant, Thiz determination will be confounded if a
137 child’s growth velority is undergoing the nonmal physiologie geceleration associated with
§38 puberty. For this reason, prepuberial children are preferred, and the sudy design should
139 mmininize the likelihood of patients entering pubsrty during the study.

140

14} & Tanner staging at baseling snd during the treatment period may 8ot identify all patiznts

142 experiencing a growth spurt associated with puberty. The first measwrable sign of puberty
143 in girks can be the beginning of the growth spurt, and it may precede the onset of secondary
144 sexns! cheracteristios by as wuch as 1 vesr (Curvent Pediatric Diagnosis and Treatment
145 14% Edition, 1999, and Rudelph’s Pedigirics 2% Edition, 1996). There are contlicting
146 statements in the Titeratare about the timing of the growth spart in boys relative to the onset
147 of secondary sexual charavteristics.” Whils rendomization may ameliorate this problem,
14& siratified mndomization hased on age and gender is recommended to help balance the

14Q persentage of paticnis whose pubertal growth spart may have sheady begun during the

150 baseline peried or will begin during the treatment period.

151

132 . PROTOCOL DESIGN

153 '

154 A Yochasion Criteria

155

156 - Patients included in growth studies with orally inhaled corticosterold products should have
157 a history of mild, persistent asthma (NIH pub no 974051, NAEPR Guidelines for the

iS58 Dringnosis ond Management of Asthma 1987} for & reinimum of & months prior o study
15% entry. Patients should slro have a documented percentage predicted FEV 2 B0 pervent
160 after withholding beta-agonist for 2 6 hours st both the scregning and first baseline visits.
181 Thase patients are expected 1o have a limited need for oral corticostereid use during the 1-
163 vegr treatment periad.” Inclusion criteria may warrant modification if the sponsor 18

? gdoluscent Medicine, ¥ Bdition {19973, states that, "The growth spurt fin mates] usually beping at stage 3, reackes & peak
during stape € and i aft by complete by stge 5 {p. 13% Ruddolpd 's Pediatrivs, 0™ Bditien (JUNE), soction 22.9.1 statas that,
“sthe initiation of e adolescent growth sprart provodes the anset of sovondary sex. charactenstics by approximatedy 1 yaar o boys
and gitls.”

¥ Pasionts with mild, persistens asthina are the prefered popdation for ethical and chuical dosigns reasong {see GENERAL
STUDY DESION BECOMMEMNDATIONS FOR GROWTH STUDIES). Children with mild, persistent asthima are anlikely to
ity wrious sonvequness i mndetiized 10 noncesticostoroid xnainternion theragy bt ars sufficienthy {lf fo justily potontial
mndomizafion corticoateroid thorapy that may suppress growth. Feown 8 dostern standpodns, cleidren with wild, pessisient agthmz
e expaiat te have no or Himited need for el costicostercdl uee during the Lyear treatmant period, end therefore the tmpsct of
wral onticastoraid bue on analyses of growits veloclty with be miimized.
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conducting a study of the growth effects of nemcorticosteroid drug products o be used in
the treatent of asthma.

The patient population for the intranasyl products shoukt have a history of persistent
alfergic thimitie for a minimom of 2 years prior o study entry with expected symploms
during & majority of the reatment perind.

To minimize the potentinl for patients to reach the onset of puberty during the trial, the
iclision criteria should siate that the age of the male subjects will be < 10.3 yoars amd the
age of the female subjects will be £9.5 years at the end of the follow-up period. The
sponsor is encouraged to set the wpper age lmut incusion criteria as low as feasible o
cunimize the iketihond of recruiting pubertal children, based on priog recraitment
experiences sud available normative data for the population under study.

B. Exclusion Critevia

Tanner staging should be performed at the end of cach pertod (haseling, treatment, and
follow-up} to help identify pubescent patients. Patients with Tanner stage greater than |
during the baseline perind should be exeluded from the treatment period. {Note that f
patients bevome pubescent during the treatment of follow-up periods, they should remain in
the trigl, performing all visit procedures.)

Cither exclusion criteria include:
® Baseline growth velocity less than the 3 percentile.”
® Weight and Body Mass Index less than the 3" or greater than the 97" percentiles.

® Done age greater than 1 yoar differsnt from patient’s chronological age. Ttis
strongly revammiended that the bone age be determined by 2 central reader for all
patignts in the stady.”

“ The purpose of iy eriterion i i exclude patisnts with growils disorders froum stadies fu which they may recave 2 growile
inhitiring diug. Basehine growth velocity van be calenipted e e Soroncs betweer the fost ared Tast buscking medsuronuds or a3 8
regression Hneusing sl the baseline messummenta
* Chiddren whose boneage is 2 2 yewrs differont Sony their chrenologioal age are considersd fo be vatside of the socsl zange for
this paranioter. O this hasls, 1t can be srgued that a Toyear uppey Himit 35 noduly mestrictive sod ¢ an wppey By of < 2 yeaw
ol bo miors approprivte. Sponsars odrwidering mndification of thelr protocnls baved on s exclusion criteria are sirongly
wrpedd 1 cantant DPADP for advice. In puient, e importanee of & 2vear differance between bone age and cheonclogieat
age mcreases 3t the exizexies of the pre-pubertal sge range. A deyearold shild whie has the hone age of a B-yesr skdis of
conter concesss fhan an Bvear pid with 4 bone age of § yeas and s mwe Rkoly to have baseline growth abooromitics. Similardy,
3 S-year-old ehild with a bune age of 11 yearw any be ahont o onter i or her pubertal growth spurt and ideully shoukd nes be
recrsited oo » govwth stady. The importance of a clise conrelation bebween bore age and chronalogioat ags alse increases if a
rondlS. ey i contomplisted, vione normative dta based on U5, chitdron naay not apply (s INTRODUCTION:,

-
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® Use of inhaled, intranasal or high potency fopical corticosteroids within 6 wesks
and systemnic corticosteroids within 3 months of the first baseline visit.

& Use of corticosteroids by any route of administration likely to have a systemic
effect during the busuling period.

@ Trestment af any time prior to sereening that might influente linear growth,
inchuding, but not Hraited to, methylphenidate aydrochioride, thyroid horaone,
growth hormone, snabolic steroids, caloitonin, estOEens, progasting,
biphosphonates, anticonvaluants, of phosphate-binding antacids.

€. Assesgment of Patient Adherence

The stady protocst should speeify how adherence 10 wedicution use will be determined
and documentsd throughout the trial.

. Action Plan for Worsening Symploms

The study protocol should speeify the course of sction 0 be taken in the event of worsening
asthma or sllergic funitis and should inclade the types and duses of allowed rescug
medication, For womsening allergic thinitls, an oral decongestant or antihistamine can be
considercd. For safety reasons, standard-of-cars guidelines should be followed in the
management of all acute asthnia exacerbations, Asthima roanagerent oan inchide repeat
doses of betg-agonists and systemic corticostervids, administered arally or parenteraily, ot
the discretion of the primary investigator. Worsening asthns conbrol that is asveptomatic
(2.5, when o patient is found to have a decline fromm haseline in peak expiratory How e
or FEV)) can be managed tess litensively. Continued obaervation with no inunediate
change i therapy wr the addition of {or increase in} an inhaled corticosteroid van be
comaidered reasonable options. In each of these cases, patients should be continued nthe
stady, and the protocn! should specify how rescus miedication use will be analyesd
between the treatment groups, Analyses of outenmes wader the various comditions of
rescie medication wse [dose and duration} should be provided in the clingeal trial report
{see Secondary Analyses),

K. Trose and Dosapge Reghmens

Sponsors should inclode the proposed to-be-rarketed or labeled starting pediatric dose of
drug in the growth study. Ideally, 3 range of duscs {ruttiple treatment arms) should be
studied if a dose range iz approved or propased in the pediatnie population,

F. Data Quality

The protcol should specify the manner in which physiologically improbable data points or
sequences of data points will be amessed (Lo, duta points that demonstrate 8 lagge
increase or decrease in height between visits, or a sequence of data points that show 2
pattern of lincar growth for g time, then u sharp increass in height, followed by a decrease
and the original lincar paifer},

FRGLERSNCIET AR doe . &
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0% Statistical Tasues

Although there is general agreement that a decrement in growth velotity over a I-yesr
period may have clinical relevance, there remaing some disagresment sbout how much
change is clinically relevan and what the impact may be on fing! adelt height. Furher,
regardiess of any effect o adult heighs, growth affouts seen in such g trial should be
regarded o a sentined for systemie effects {see INTRODUCTION). Since a clinically
meaningfil difference of growth velocities hetween treatment groups i difficult to
socurately define, interpreting inforential statistical testing may slso be difficult. Hthe
sponsor plans to perform siatistical tests pomparing treatments, the study protocel should
contain provisians for the statistical analyses and adjustments for multiple comparisons.

H. Samiple Size

As stated sbove, 8 elinivally meaningful difference of growth velogities between
treatiment groups is diffieult to define. Therefore, the sample stze of the study should be
based on the desired precision {width of a 95% confidencs intervaly of the estinsate of the
difference in mean growth velociiies between active and conlrol treatments, Muean
treatment effects seen in previons growth studies submitied to the Agency have been
olssrved to be 0.5 cm per yeor and gregter. 1L is desirable that the growth studies provide
an estimete of treannent effect with a high levst of procision {e.g., total length of 95 percent
confidence interval 0.5 om). This level of precizion should be attainable with samiple sizgs
on the order of = 150 completed patients per trentment group, using the design
churacteristics puttined in this docwment, and based on an analysis that controls for
baseling growth velocity, age, and gender in the model. Sponsars should porform their
own sample size caloulations based on the expected standard devigtion using thelr planned
study design, patient population, and active metety. Stasdies with 95 percent confidence
intervals considerably wider than 0.5 cm might not be interpretable due to the lack of
precision in the estimate of treatment effect.

DATA ANALYBIS
A. Primary Analysis

The preferred measure of growth effects is the differsncs in grovwth veloeity during the
trestment perind between sotive and placebo treatments. Individual patient growth
velocities during the bascline, treatment, snd follow-up perinds could be caleulated using
chsnge from baseling in height or extimated using linear regression models, An ANCOVA
mode! involving all randomized patients with at least three recorded height measwrements
during the double-blind treatment period is recormmended to extirate the mean difference
between treatment groups in growih velocity over the treatment period. Appropriate
predefined factors and covariates should be used in the madel as explanatory variables. A
95 percent confidence interval around the mean difference in growth velneities betwesn the
contrnl growp and the sctive trestment group should be constaeted.

JGTHDANSAIT R i dee 7
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B. Secondary Anslyscs

The sponsor should alse vonsider parforndng the following secondary analyses:

#  Subset snalysis exchading any patient who exhibited > Tanner Stage 2
characteristics gt the ond of the treatment peniad.

#  Analysis of the percent of children who gre below a certain percentile of growth
velocity {e.g., 3™ percentile) or percent of children whose percentile for height
decreases during the treatment period.

®  Categorical or “shift” analysis showing change in growth velocity percentile for
each child from baseling {o endpoint (by guartiles, for exaraple).

®  Subset anslvsis excluding children who received “rescur” systemis vorticosterotds
during the double-blind irestment pertod.

# Sumwosry of growth velocities during the follow-up period.
®  Descriptive compurison of the growth velocities between boys and girls.

&  Analyses of efficacy (see Efficacy Variables).

. {ither Safety Variables

All routine laborstory tests {chemistry, bematology, liver function, and urinalysis) should
e ohiained in stady patients at least four imen: ot soveening and ab the last visit of sach
phase of the study (baseline, tregtmment, and follow-up). Also, asscesment of adrenal
response using ¥ sensitive test (e.g.. through 24-hour urinary fee cortisol lovel
measurernents, or 24-hour plasma cortisol AUC pretrestment, at study endpoint, and 6
weeks post-study) should be conducted in studies of corticosternids.

B Efficacy Varisbdes

Assessment of efficscy variables in these studizs would serve o help identify
nomadherence andior poorty contrafled ssthima or allergic rhinitis. Therefore, for the
astiung studies, it is recommended that pulmonary function tests be performed al every
office visit, Also, peak flow rates, asthuna symplomn scores, and use of mescue medication
shondd be recorded in daily diaries. For allergic rhinitis studies, efficacy can be assessed
when the following data are used: nasal synptom seores and use of rescue medication
recorded in subject diaries. The sponsor should summarize these data for cach phase of
the study (baseline, treatment, and follow-up periods? for each treatment group.

JUGLRDENCI I didne R
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